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Abstract : This simulation illustrates the Newton-Raphson
method of finding the root of an equation f[x] O.

m INPUTS: Enter the Following

Functionin f[x] O

n@osl= T [X_]:=X"3-0.165%x"2 +3.993 % 10" -4

Range of 'x' you want to see the function

In[404]:= Xpegin = -0.02;
Xend = O. 12,

Inoel:= curve = Pl ot [f [X], {X, Xbegin, Xend}, Pl OtLabel -
"Entered function on given interval", TextStyle - {FontSize » 11}1;
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inf407:= X0 = 0. 05;

Because this method uses a line tangent to the function at the initial guess, we must cal cul ate the derivative of the function
to find the slope of the line at this point. Here we will define the derivative of the function f (x) as g(x).

inogl:= g[x_1:=f"[X]

Ino9l:= Maxi =Tf [Xpeginl;
mi ni =f[xbegin];
step = (Xend - Xpegin) / 10;
Do[If[f[i]> maxi, maxi =f [i]];
If[f[i]<mni, min =f[i]], {i, Xpegin, Xend, St€p}];
tot = maxi -mni;
mni =mni -0.1xtot;
maxi = maxi + 0.1l=xtot;

lteration 1

ina16:= X1 = x0 -f [x0] /g [x0]
outjaiel= 0. 0624222

InN(417):= €5 = AbS[ (X1 - x0) /x1 %100]
out417)= 19. 9003

ing18:= tanline[x _1:=f[x0] + ((0-f[x01)/ (x1-x0))* (x-x0)

ina19k= tline =Plot[tanline[Xx], {X, Xpegin, Xend}]:
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in420:= Show[G aphi cs[Li ne[{{x0, maxi }, {x0, mini}}]], curve,
Graphi cs[Line[{{x1, maxi }, {x1, mini}}]1], tline, Axes - True,
Pl ot Label -» "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];
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lteration 2

in421:= X2 =x1 -f [x1] /g[x1]
outa21}= 0. 0623776

In[422:= €4 = AbS[ (X2 -x1) /x2%100]
outa22)= 0. 0715733

ind23;= tanline[x ] :=f[x1]+ ((0-f[x1])/ (X2-x1)) % (X -x1)
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ini4241= tline =Plot [tanline[X], {X, Xpegin, Xend}];
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ina251= Show[Gr aphi cs[Li ne[{{x1, maxi }, {x1, mini}}]], curve,
Graphi cs[Line[{{x2, maxi }, {x2, mini}}]], tline, Axes - True,
Pl ot Label » "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];
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lteration 3

ina26:= X3 = x2 -f [x2] /9[Xx2]
outa26)1= 0. 0623776

In[427:= €4 = AbS[ (X3 -x2) /x3%100]
outa27}= 7. 96806 x 10°°

in28:= tanline[x 1:=f[x2] + ((0-f[x2])/ (X3 -X%X2)) % (X -X2)

in29:= tline=Plot[tanline[x], {X, Xpegin, Xend}]:
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in430:= Show[G aphi cs[Line[{{x3, maxi }, {x3, mini}}]], curve,
Graphi cs[Line[{{x2, maxi }, {x2, mini}}]], tline, Axes - True,
Pl ot Label -» "Entered function on given interval wi th upper and
| ower guesses and estinmated root", TextStyle - {FontSize » 11}];
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